merican 


ournal of 


harmac 


AND THE SCIENCES SUPPORTING PUBLIC HEALTH 


~ 


Inoculation of Embryonated Eggs With Influenza 
Virus—Unexpected Demand in January 
Depleted Most Stocks of Vaccine. 


Since 1825 January 1960 


4 
AME, 


Prepare for a Career in 
Bacteriology, Biology, 
Chemistry or Pharmacy 


Young men and young women who are interested in 
productive, satisfying and successful futures in any of 
these four fields may prepare for ever increasing oppor- 
tunities through courses of study leading to the B.Sc. 
degree at this institution, oldest of its kind in the 
Americas. Graduate studies lead to M.Sc. and Ph.D. 
degrees. Residence Hall for women students now 
available. Write for new 80-page catalog. Terms 


commence each September. 


Philadelphia College of Pharmacy and Science 
43d Street, Kingsessing and Woodland Avenues 


Philadelphia 4, Pa. 
Founded 1821 


American Journal of Pharmacy 


Published monthly by the Philadelphia College of Pharmacy and Science 
43d Street, Kingsessing and Woodland Avenues, Philadelphia 4, Pa 


Annual Subscription $4.00 Foreign Postage, 25 Cents Extra 
Single Numbers, 40 Cents Back Numbers, 50 Cents 


Second Class Postage Paid at Philadelphia, Pa 


| 
| 
129 


AMERICAN 
JOURNAL OF PHARMACY 


AND THE SCIENCES SUPPORTING PUBLIC HEALTH 
Since 1825 


LINWOOD F. TICE, Ph. G., M. Sc., D. Sc., Editor 
Kenneth Avis, M. Sc., D. Sc., Editorial Assistant 
Margaret Mary Culin, Editorial Assistant 


John E. Kramer, B. Sc., Business Manager 


COMMITTEE ON PUBLICATION 


Louis Gershenfeld, P. D., Ph. M., D. Sc., Chairman 
Mitchell Bernstein, P. D., M. D., F. A. C. P 
E. Fullerton Cook, P. D., Ph. M., D. Sc 
Marin S. Dunn, A. M., Ph. D. 
Joseph W. E. Harrisson, P. D., Sc. D. 
Ivor Griffith, P. D., Ph. M., D. Sc., F. R. S. A., ex officio 


JANUARY 1960 


CONTENTS 


Editorial 


Articles 


Evaluation of 


Beyer 


\ Decade of Cl emotherape utic 


Disease. By J]. R. Sampey 


Selected Abstracts 


Book Reviews 


Vol. 132 a No. 1 
Che Lreneri N Pitfall 
Agents. By J. E. Ba 
Atay ; 


oO 


THE GENERIC NAME PITFALL 


e pre Sumic 


been direc 
earings 


reason 


defet 


people 1th tl l \ al 
suggest inket app! 
uivalent w brand name is prt 

ot gener 


T 


prac 


just what n 


an intel 


EF. RY so often, there is renewed effort sometimes bordet 
iitation to promot the use otf generic names In recent ( 

such efforts have been intensified largely, 25 
ottsetting some ol the criticism which ha a. 1 t tne 
pharmaceutical industry by the Ketauvet | We t at 
this tin wish to comment on the real —_— behind Senat 
Kefauver’s “investigation. This, we shall SM until a future t 
since it is a subject in itself. We lo wish, however, to dt 

to some of the pitfalls which are overlooked even by well-intent 

it 

he difficult to imagine the utter chaos which would result 1 { 
say, for the next wet ll prescriptions written in the Unit Stat 
were written using generic name Physicians themselve e totall 
unfamiliar with these nat es and pharmacists, we suspect, d t 

one out ot ten By no conceivable pt! cess Of prote l 

could this situation be remedied. Generic name by their 
ire extremely difficult to remembet ometime we suspect t 
by intent whet those who aré o1vel the ot col I 
names do it with con plete objectivit and follow all of tl ‘ : 
rules for nomenclature icl those promulgated by tl Vi 
Health Organization, they come up ith names which are real t« 
twisters and almost impossible for the average gugreeremer to S| 
With just a little imagination, one can picture ht 1 
when such names, improperly spelled to start witl ib] 
written besides, were placed on prescriptions Phe 
macist would be lu indeed if he could figure out the pl 
intent on half the prescriptions vhich he received. We presu that 
this difficulty might in time he remedied with edu 

(2) 


> 
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campaign directed at ith the me ila pharmaceutt ote 
t;] ] mnaion har 1 11 rt 
but, until such a ore e could expe ( of 
tragic erro! sol ot oO il maenituce 
4 } ] +? site 
\nother aspect 1tuatiol ese! ore 

than it s received 1 how ofte1 ona 

teit ot doubttt eve ! re oupttu ad 1 rit 

drug vhich are re 
The most seri pect it nection he ne 
Ot eneric 1 nie et rt e the we Of 
the encout amant anid oive to same of the wmnrincinies 
cene imese ul ver 1¢ ( ee 
the inroa whi ‘ x ec af nhart eutic 
proper 1 t Nervicinl contro ul that the re cot 
tantl ++ shyly +1 +1 | 1 les 
stan ) ray 1) ) 
; 1 
ate agen r ly cor ne 
existence and their 1 necands are en we 

tical circles that th nat he dieciucses er 

nhart e ne , enoarte the : ect hit rec 
) 
hould eriou ted the prot e eT rt 1 
to implement these osa ect a mu ine ot these 

Im] nel 

ubmarginal operators wi he evel result that we sl retut 
to those days of cl hen dru raré met prescribe ta ' 
ind adulteratior Wa the rule rather tl 1 the ¢ eptio1 } ( 
confidence in the drug industry might well then be completely shake 
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Id spell the end of private initiative in the drug field 


coul 


ing us all under a regimented system of state medicine 


We in pharmacy in the United States have reason t 


of our accomplishments for they are unmatched in the world 


ire taxen 


those who advocate some departure from our present system 
it would be well for us to think carefully concerning what 


For the 


seriously, 
might be the eventual result of the innovations they suggest 
first time in our history, the drug industry is being subjected to 1 


attacks by fakirs and charlatans. It is time for us to stand steadf: 


by our guns and on the solid record of our achievements and 1 
ic acclaim on the basis of proposals which, while they 
1 the surface, may contain in them the seeds of the eventual d 


f our entire system of medical care. 


t10n 


ne, 
in 


EVALUATION OF DIURETIC AGENTS 


By John E. Baer and Karl H. Beyer 


Part I 
By John E. Baer 


al blood 
may imcrease 


as 
dynan 


emo 


moting 


the tollowing dist 


uss 
uation procedures 


al 


In order to get 


involved 


tential diuretic 


} 
pe 


incipal clas 


I y Vanla 
DIURETIC i n agent t vill increase the ¢« , nm of urine 
ind the components that are tound 1n urine | se agents 
i, ind glomerular filtration rate 
a result of improved rena — 
the excretion otf ot ter bv their tocal action the wine 
Clinically, diureti ents are used princip in conditions where 
ecdel oT welling or puthiness of the due Tiul retention has 
occurred Edema or fluid retention may be associated with patholog 
ical states such as congestive failure iscites. edemas and toxemuas ot 
preenanc' lenendent wed eden e iatrogenicall 
it y iti i (‘Aad id i miy i 
imduced during therapy \ certain steroid ormones 
In light ot the definition and clinical utility of diuretic agents, we 
mav consider variou po nlities To! eir evaiuatio Ve Ca 
] } + +1 } } ‘ 
evaluate these agents 1n terms of the mechanisms by whi ey act, 
or through which the ct. in the kidney b) We can trv to evaluate 
these agents 1n conditions whit imulate clinical pathe gical condi 
1 
tions. (c) Wecan use a rather arbitrary animal test whi we hope 
ultimately will correlate with the effect in man d) We , erform 
our evaluation in terms of the physiology the organ 1¢ 
the kidney In ion, we s illustrate me ol 
these types of evil 
| 
Presented at the Semina ' f ) 
ember 19 Philade i College of é 1 4 
Pennsylvania 
(3) 


\me 


7, 


nts: Urea, mannitol, 
which themselves are n reabsorbed by the kidne 
passing through the kidney unreabsorbed, these agen 
ain amount of water and, consequently, a c 
present in the tubular flui 


iretic agent Caffeine, 
aminophylline. In addition to a weak effect on incre 
filtration rate, 
sodium and 
far as acidosis 
C. Amino-uracils and triazin minometradine 


amisometradine (Rolicton ®), chlorazanil (Daquin 


diuretics tend to inhibit the tul reabsorption of 


chloride ions, thus causing an enhanced excretion of 


and water. 


D. M urial diuretic agent Cl 


meralluride (Mercuhyrin ®), mersalyl 
ions or the org 
sulfhydryl or 


for sodium 

this enzyme witl 
of compound, one 
of view 


enzyme sy 1 IO! vaiuating potentia 


dichlorphenamide (Daranide ® ), ethoxzolamide (C 


diuretics characteristically contain a sulfonamide (| 

ing and are potent inhibitor of the enzyme carb 
Explanations and experimental justifications 

carbonic anhydrase inhibition as the mode of diureti 


agents (4). y cause considerable excretion of bi 


ing 1 


( Diuril 


( Ademol 


6 Gr. jo rn 
|ormerodin ( Neohyd 
(Salyrgan et I I 
tseil! may find rece] I 
n enzyme which is re 
oride transport and, thereby, impede t tivit 
n the kidney (2, 3 With this particula te 
may approa more fundamental enz | 
ler. at least in theor the idea of usi t 

mercurial diureti 

E. Carbonic ani rase ini } \cetazolamide 1) 
: 

ZANT 

Hin a metabolic acidosis 

F. Chlorothiazid ind related uuret agent ( 
hydrochiorothiazid Hydrodiuril @& f 
® hydroflumethazide (Saluron ®). These t e al 
n Vit) carbonic anhydrase inhibitor They cause the « ‘ { 
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nearly equivalent quantiti ot sodium and chioride, so at no 
metabolic acidosis 1 u from their repeated administration ) 
Il. The variety of modes of action that are implicit in the tore 
going review suggest it would not be easy to find a simple test 
1] 1,7 | ] 
ior ail possible mas of diuretic activity 
1.1 ; \ 
\. Let us first consider two po sible types Of mm vit) C¢ \S 
tne Mcrcuila ire Is YOOU SUppost 
l n enzyme sy el or syste! mav be implicate ecause sucl 
activity has been described tor a reve number ot organo mercurial 
wents of varyu tructure ive been attempts to correlate 
the activity Of mi iria went wit the solubility ot the agent in 
ater (Breyer, 1939), with the solubility in alkali (Fournea 31), 
the 1onizability either ot the organo-mercurial to tree mercury or toa 
| | i \\ I \ \ FTOUD V ind, 
L hie ¢ i een characterized soOlated, or ex 
cated “~eveTral micr¢ isto rca studies ave been performed 
1 
n al ttempt to equate t ite t succinic dehydrogenase with the 
location of mercur1 toms after the administration of organo 
mercurialis 1n nima | ere has eemed to he some concentration 
ot mercuf®ilal l e dil l end O tne TOXM ipule as well 
in e cista ibule il é olle ing ducts | hese opservations 
| laros wit hio r n theranenti 
een \ Wi e! in therapeutlk aoses otf the 
+} +} } ‘ ] 
mercurials and one \ | ers w e! istopa studies 
+ 4 
I v represent somet ng otner t il ctual diuretic activity (ne 
yorker is stated that there is a definite and definitive histochemical 
inction betwee site Or ction of mercu®riais and succinit 
cle drogenase site the 1dne 6 Others have eld exactly the 
ypposite view in } system, nowever, remains an 
ttractive po sibility creentt test for this type of agent 
( irbon anhvarase 1S an enzyme tor! whicl nm wit) methods are 
liable to study thereot! possibie diuretu agents | is 
enzyme whi is present in the gastric mucosa, the kidney, the red 
blood cells. and the t accelerates the rate at which carbon dioxide 
can be dissolved 1 er SOLUTIONS proce avsence Ol 
an enzyme, will come oO equilib! mina tew n ¢ ut, in the 
presence ot the enzyme carbonic anhydrase, solution occurs aimost 
‘ rized 1 inl hicl 
nstantaneously The enzyme is a well-characterized material which 
is now commercially Vallable In % } systems ive een described 
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by numerous workers. The method of Philpot (1936) is one whi 
utilizes the change in pH and a colorimetric endpoint and is a very 
easy one to set up in the laboratory. This type of a system was used 
by Miller (8) and others in the selection of acetazolamide fro 
among a group of compounds on the basis of potency as an inhi 
of carbonic anhydrase 

There are factors her than the inherent in witré 
carbonic anhydrase which are important in the qualitative a 
quantitative distinction between agents in class E and those 
F, even though they all have a measure of inhibitory activity 
carbonic anhydrase. Comparing the in vitro activity of acetazolamid 
chlorothiazide, and sulfanilamide (Fig. 1), one sees that acetaz 
is some 20 times as potent as chlorothiazide, which in turn is 
times as potent as sulfanilamide in vitro as an inhibitor of 
anhydrase. However, the in vivo diuretic activity of chlorotl 
greater than either acetazolamide or sulfanilamide. The mor 
diuretic, hydrochlorothiazide, is as weak an inhibitor of carl 
hydrase as sulfanilamide. 

Even if the enzyme system which is known to be invol\ 
action of the drug is well-characterized and an in vitro study 
other factors inevitably enter as one translates from an in 
in vivo system \mong these factors which are obvious 
absorption of the drug, its distribution among various tissu 
dation of the drug by the liver and other tissues of the body 
and mode of excretion of the substance, and other aspects 
biochemical systems other than the one examined in vitro may 


become of considerable importance 


B. In vitro tests may have some advantage 
evaluation of many substances since they may 
relatively rapid rate. They must be followed by 
animals. The species selected, of course, for any evaluation 
resemble man as closeiy as possible. It should be remembered 
no animal resembles an edematous man exactly; that is, on 
in need of a diuretic agent. In fact, normal man does not e> 


resemble the edematous patient so that the final test of diuretic activ 


and therapeutic utility is dependent upon clinical evaluation for 


tiveness as well as a critical appraisal of possible toxic side- 
Attempts to simulate congestive failure or produce ede 


animals have not led to useful evaluation procedures. Herken 
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found that, upon water-loading, older rats became edematous and did 
not respond well to diuretics ; whereas, young rats responded to water- 
loading with spontaneous diuresis. Development of ascites in dogs by 
constriction of the vena cava (10, 11) is a procedure that requires 
considerable skill. The administration of large amounts of steroids 
ind salt may lead to edema and weight gain in dogs, but the edema 
may accumulate only very slowly 

The use of newer diuretics in hypertension suggests the use of 


1 


experimental hypertensive animals as subjects for evaluation of the 


saluretic agents. To date, no satisfactory procedure has been reported. 


C. For in vo studies on the evaluation of diuretic agents in 


non-edematous animals, numerous species—tmice, rabbits, cats, rats, 
dogs—have been used. The rat and the dog have been used most 
extensively The { work |. H. Burn on the use of the rat in 


for diureti ting signalled the beginning of systematic work 
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Ca \ INH \ 
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in this area and was followed by the classical paper of Lipschitz 
(12) in 1943. 


Fourneau used rabbits for lying diuretics, and thi 
has been used occasionally for this purpose. There 
tical objections in the difficulty of collecting 


are ¢ 
urine from the 
and the general unpredictability of their response 
ment on theophylline, “It is of marked diuretic action in tl 
moderate action in man, very slight in the dog, and no actio1 
cat,” suggests that it is not always possible to extend obser\ 
one species to predictions in another 

Lipschitz et al. (12) established a method of 


weighing between 140 and 240 


grams, fasted and deprived of 


18 hours. They were divided into five groups of eight rats, on 
serving as a control and the other groups receiving two do 

drug (or four doses of a single drug if one was trying to “1 
on a new drug). The control rats received 25 ml./Kg. of 


saline orally and the others received drug in the same total 
All solutions were maintained at room temperature. The 
in each group were placed in two cages connected with a | 
that the urine from all eight ats was collected togethe: 


collected for five hours; at 


Ure a Ht) 
Ammon. Chloride 300 
Theobromine 
Caffeine 
Thee yphylline 
Mersalyl 

* Reprinted, 
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nee the end of five hours, the blad 
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6-HOUR DIURESIS IN RATS PRETREATED WITH 
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emptie 1} \ pulling it the base ol the tail | r los lose at | log to log 
response curves could then be drawn from the informatt 

diuresi nd for ilts, urea, and sodium nitrate For 

liuretics. the curve were anomalous in that t ishet 

was a tall-off in diuret ction This has been recent iil 
13, 14) 

From Figure 2, on n see that information in the rat, as gained 
by the method of Li itz. parallels qualitatively the experience ob 
ed with these categories ol! liuretics im? | he relative 
cael lhe relative potencies of the various xanthines in the rat are 

0.45 
2.0 
|; @ 
204 50 0.45 
MALE 
: 
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\ modification of Lipschitz’ oral procedure has 
by McColl (15) who set up experiments with controls and 


of drugs , a week later, performed the experiment or 


groups of rats, altering the dose pattern according to a | 
design. The animals in this case were not fasted; they wet 
intraperitoneally with 50 ml./Kg. body weight of saline, o1 
drug. With saline loading, a greater urine flow was obtait 


was more conveniently collected 
Figure 3 shows McColl’s using two concent? 


saline injected in male and female rat With increasin 


aminophyllin, injected in either 0.45% or 2.0% saline, a 
response relationship was obtained in male rats. Femal 
not suit subjects, and tl | 


as been confirmed by other 
Figure 4 compares the activity of aminophyllin and acetazolar 
Met “oll’s procedure \ rat se-re sponse lations] ip is seen 


not borne out clinically as far as acetazolamide is concerned 


not possible ‘r organo-mercurials intraperitoneal! 


McColl foun at intramuscular injection of the mercurial 
be used 


Rat technique s can I ned by careful attention to 


as temperature, ra nization of dosages, randomization 


MALI RAT 
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0 hi rive 
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cage, and the amount of light that is present in the 
definitely a diurnal cycle at that must be tal 
one 1s studying these 
is important and marked 

\ cage for preventing tl nation of urine 
devised (13) 

The steady state that is theoretically so desirab 
diuretic agents could be achieved by a device (16 
aqueous solution was infused through an indwelling 
the cheek of the rat int he stomacl 
conditions to infuse sal 
over a period of as lor 


ml./Kg. per minute 


ELECTROLYTE EXCRETION FOLLOWING ORAL ADMINISTRATION 
( MEAN VALUES FOR 6 DOGS) 
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approximately reached. By means of a device whereby the weight of 
the animal was continuously recorded on a kymograph, it was noted 
that as much as 3 ml. of a 5 ml. load was lost insensibly 
excreted. 

The use of dogs for oral studies on diuretics was cot 


a recent paper by Rosen (17). Urine was collected at interval 


a five-hour period from saline-loaded dogs anesthetized witl 


barbital. A control experiment was done on a series of dogs 
week later. The drug was given in a capsule. Each dog sery 
his own control, and the relative increase in urine volume wa 
culated. A value for V,-V./V, greater than 2 indicated an 
agent. Data were presented in the paper to substantiate this 
of testing for potential diuretic activity in man 

Our oral protocol has been to give 500 ml. of water to 


unanesthetized dogs that have been fasted overnight, and on 


EVALUATION OF D1iuRETIC AGENTS—INTRAVENOUS ADM 


IN TRAINED UNANESTHETIZED Docs 


Minutes 
90 500 ml. WarTeEr P. O. 
30 3.0 g. CREATININE S. C 
Begin Isoronitc MANNITOL-PHOSPHATE, pH 7.4 at 
QO Urine Discard 
5 Blood (femoral venous ) 
10 Urine Collected, 15.0 ml. Washout of Bladdet 


SPLICATE 10-MINUTE CLEARANCE PERIODS 


2.5 mg./kg. "ug V. Priming Dose 
Drug at 3.0 mg./kg./hr. in Buffer at 3 ml 
20 Urine Discard 
1.25 Blood 
30 Urine Collected 


REPLICATE 10-MINUTE CLEARANCE PERIODS 


FIG. 6 

min 
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half hours later to give a drug by capsule and to collect the urine at 
intervals of one, two, x hours by catheter so that one can 


get a measure of the rate ; hich the diuretic agent takes effect 
within the six-hour period as well as the total six-hour excretion 


Figure 5 shows t 


e result of this protocol for chlorothiazide and 
for acetazolamide th | cumulative excretion 
of sodium at one, two, , and ¢ hor two doses of chl 


thiazide and at the gher d Although 


», and four-hour sodium ex tions are similar for t 


is a greater four t ‘<-hour excretion with acetazolamide, sug- 


gent has a longer duration of action ie bottom 


al lv’ 


nat this 


ot the hgure are shown the re lative amounts of sodi n pot ium, and 


ioride excreted by ¢ I azide and acetazolan 


hat, with acetazolamide, um excretion is 


al 


Reprinted, wit! 


onc, 
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chloride Excretion of the bicarbonate anion leads inevitably 
metabolic acidosis 

Figure 6 shows the protocol that we have adopted generall 
investigation of our compounds by the intravenous route 
This is a renal clearance type of experiment in which 
trained, unanesthetized, female mongrel dog is brought to 
hydration. Creatinine is administered subcutaneously so 
exogenous creatinine-blood level will remain at about 20 mg./100 ml 
throughout the experiment. Creatinine administration is repeated 
necessary. <A solution which is calculated to be approximately t 
required to maintain the sodium and potassium balance during 
experiment (phosphate buffered at pH 7.4, made isotonic wit! 
nitol) is infused at a rate (3 ml./min.) which permits adequate 
flow After the creatinine blood level has been attained 
infusion has been carried on for some thirty minutes, the urine 


bladder is discarded and a ten-minute clearance period is be 


NOMETRADINE EFFECT 


AND WATER EXCRETION 


Drug Dosage 6.25 mg./kg 


by \ enocly SIS 


D 72 


\ll values are averages of triplicate successive 


clearance peri ds. 


* Reprinted, with pert 


\M ON LECTROLY 
( \ Ur 
lens % 
Phase yeq./min, | u min. 
Dog 751; Exp. 3155; |. V. 
7.5 mg./kg./hr. 
® 33 99.5 14 22 5.47 7.0 19.§ 
1) OHO {) 33 5 76 70 4 
Dog 784; Exp. 3185; Drug Dosage 25 mg./kg. I. V. P1 
30 mg./kg./hr. by Venoclysis 
i 52 99,2 22 15 6.45 6.4 16 
Pee ission, from Arch. Internal Med. 102, 1005 (1 
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he midpoint of this period, a blood 


| lL. a DIOOd 


t sample is collected for calculation 
of glomerular filtration rate based on exogenous creatinine clearance 
\t the end of the ten-minute period, the urine is removed from the 
n indwe lling catheter, a 15 ml portion of water is added 
and washed out Phese 


bladder by a 


collections are repeated as desirable, for 
either two or three periods, at the end of which time a drug is given 
We have choset convenient dose which 


il, 


when infused at the 


naintain the blood level of the compound at a more 


In renal clearance experiments, the blood 


Control Phi 
Drug Phase 


Maximal Effect 


pecified rate, will (ie 
| 
IeFFECT OF | ENOUSLY ADMINISTERED ( ROTI 
r ELECTROLYTES BY Docs 
Pea 
’ j log 802; Exp. 511 1.25 mg os 1. V. Prime 
( trol Phase ic QO 2 18 
Drug Phase 30 96.8 $3 
1.5 mg./kg./hr. Int 
Control Phase 15 61 
Drug Phase 125 98.4 78 1] 79 
feralluride—Dog 758; Exp. 127; 1.25 mg./kg. 1. V. Prime: 
1.25 mg./kg./hr. Infusion 
15 90 8 17 6? 
+f) Y9 4 16 
213 95.1 36 125 79 
t Av. of duplicate 10-mn earance values befor¢ ntrol phase) and 
20-40 min. after priming ; 
“As for 1, except additior learat erforme ally til max- 
mal effect 80-100 1 after prit g dose 
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level of an agent must be fairly constant throughout the collection 
period in order for the calculations to be most nearly true After 
allowing some 20 minutes for equilibration of the potential diuretic in 
body fluids, replicate clearance periods are again taken; the blood 
and urine are analyzed as appropriate; and calculations of clearance 
of sodium, potassium, water, and filtration rate are made. 

As an illustration of the kind of information that one can collect 
from an experiment of this type, I have tabulated a series of experi 
ments which illustrate this protocol for some of the categories of 
diuretics that we have studied 

With mannitol, the excretion of water per minute is 
tremendously ; i.e., reabsorption of the water load by the 
decreased. Concurrently at this dosage, there is no noticeabl 


in the rate of excretion of sodium or potassium. 


FIG. 10 
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\minophyllin produced a slight increase in filtration rate in this 
experiment but the water clearance was not appreciably altered (Fig. 
7). There is a marked increase in the excretion of sodium and 
chloride ions. The increase in filtration rate causes a larger electrolyte 
load to be filtered but, more importantly, a larger fraction of the 
filtered load escapes reabsorption, as is seen by the decreased reab- 
sorption of sodium in the presence of aminophyllin. 

\minometradine is a very weak agent (Fig. 8). There is an 
indication here of a small sodium diuresis, a slight decrease in the 
per cent of the filtered load that is reabsorbed 

\ comparison of three different agents—chlorothiazide, acetazola- 
mide, and meralluride is presented in Figure 9. With meralluride, the 
protocol is necessarily modified because this agent has a delayed onset 
ly, the increase in sodium excretion, or the depres- 


of action. Ultimate 
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sodium reabsorption, 1s not too different from that 


ise ol chloride excretion 


ith chlorothiazide and qu 


two agents. The incre 
luride is more nearly like that seen W 


that observed with acetazolamide 
“he protocol can he modit ed by oiving a series or dost 
creasing magnitude in a single experiment on a single 
10). The sodium excretion measured here, with increasing 
cl lorotl iazide, gives what could be desc1 ibed asa dose-resp< 
\sa single experiment ina single animal, this 1s not su 
| | Lind ic helt 
response statistics, but an experi nt ot this Kind ts Ik 
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is, as was indicated previously, the fate of the compound itself, the 
completeness with which it is absorbed, the rate at which it is excreted, 
the rate at which it is distributed into various tissues, and the extent 


or the rate at which it is degraded. Some of these characteristics can 


be illustrated by I nce to chlorothiazide If one measures the 


lasma concentration and urinary excretion of chlorothiazide, it is 


found that it is excreted at some two and one-half times the glomerular 
filtration rate (Fig. 12 Phis indicates the participation of the renal 
tubules in the excretion of the drug and suggests that the drug will be 
excreted fairly rapidly and, furthermore, that the compound will be 
present in a high concentration at its site of action in the renal tubules 
One can modify the type of experiment we have been discussing 
giving a single dose of the drug either orally or intravenously and 

g the excretion of sodium and chloride for several hours After 


route of administration, the onset is fairly rapid and the actual 
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excretion is almost the same, suggesting that 
drug is rapid and essentially complete (Fig 

One can gain some insight into other factors of degradatio 
distribution through the tissues by the device of using nephrectomi 
animals to minimize excretion of the drug. Taking as a base 


mannitol (which will persist in the blood for a 1 , of hour 


absence of functional kidneys but which is excreted very rapidly 
the kidneys), one finds thi ie level of chlorothiazide fall 


even in a nephrectomized animal (Fig. 14). For purposes of 


evaluation, the experiment shows clearly that there are sources 


than renal which participate in the dissemination or metabolisn 
drug \ discussion of the fate of chlorothiazide, its excretio1 
bile and apparent lack of metabolism, is beyond the scope of thi 


Together with information on potency and spectrum of 


these facts permit the selection of the most promising diureti 


FIG. 14.7 
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Ctually, in the eva ition ot « etic agents, one is dealing wit! 
an exercise in electrolyte and water px. In this instance 
emphasis 1s placed « e effect ot the 1inev in modulatit electrolvte 
ind water balance Clinically, one usually deals with an accumulatio1 
of fluid which is not due to an excess of water imbibed, but to a 
decrease in the amount of electrolvte excreted per unit of time 
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glomerular filtration rate—xanthines do this, but not very « 
or one has to decrease the renal tubular reabsorption of 
erably as sodium chloride 

If one is interested primarily in balance between 
filtration and tubular reabsorption of salt, make 
sense to design the experimental method to measure this re 
Let’s weigh the advantages of rats and dogs for this ty 
purpose. The rat has advantages in that it is a small animal 
to protocols where results may be analyzed statistically 
does not require very much compound and this holds a certait 
for the organic chemist w ay be supplying compound 
assay. 

On the other hand, the rat assay does not lend itself t 
analysis of glomerular filtration or tubular reabsorption of 
electrolytes which is so essential to a precise interpretati 
action of a potential diuretic agent. The reasons for this 
technical 

In the dog, it is technically possible to measure rath 
glomerular filtration rate, tubular reabsorption, and tubular 


This permits a fine discrimination of a potential diuretic ager 


sure, one needs more compound for a given experiment 
On the ier hand, as may be observed from the de 

protocols thi D1 Baer cde scribed, one can design the « 

that one has an internal audit—the control and the drug pl 
the same experiment. You do not need statistics to do rena 
work in the dog. One technically good experiment is jus 
good as the next good experiment and statistical method 


not necessary for interpretation of results 

These SEVe ral classes of compounds mentioned by 
hold a story with respect to the practical aspects of 
The xanthines, as h been indicated, are effective salureti 
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These would be suitable compounds if they worked whet 
them to, but they are most effective when you need then 
is to say, they are not sufficiently potent compounds fo 
ment of edema accompanying cardiac decompensation 
The aminouracil type of compound is more eff 
xanthines. One can employ these agents for the 
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In closing, I would say that, in the evaluation of diureti 
like any other exercise in pharmacology, one should desig 
just as close the basic physiological problem involved 
possible to do. This is not peculiar to renal physiology It 


matic to the evaluation of compounds generally. The eval 


diuretic agents is certainly no exception 
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A DECADE OF CHEMOTHERAPEUTIC 
MANAGEMENT OF HODGKIN’S DISEASE 


By John R. Sampey * 


and 1 gen mustard therapy 
frequently emp! d methods within the past decade 
agement of Hodgki 

tabulating 6869 cas 


nitrogen mustards 


other reviews, arlow ) preter x-rays to musta 


Larenov and 
tion. Diamond (3), Rottino (16 . c., recommend a combination 
ot x-rays with nitrogen mustards or triethylene melamine 


T riethylene 1 lamine 1S the second most frequently used 


ical in Table I in the control of Hodgkin’s Disease, and it has 


remission ra in nitrogen mustard therapy 

which indicated both the 
treated and the ul eT responding Scores ot cl 
literature fail rive these data essential to 
of the therapy. The data on nitrogen mustards wer« 


278 published reports, and those on triethylene mel 


references Hettig | ‘ported r cent ot 


improvement on 1 yen mustards. Bern: 
MacDonald and Yettra (11), and Schulten and Pribill: 
triethylene melamine highly in their review of the litera 
vy (7) and Paterson (15) judge HN2 as the agent 
acute stages of Hodgkin’s Disease, 
ferred in the later stays 
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Nitrogen mustards 


Triethylene melamine 
Antibiotics 

ACTH, adrenal steroids 
Colchicines 
Phosphoramides 
Myleran 
Phenylbutazone 

Folic acid antagonists 
Ethyleneimines 
Radiophosphorus 
Urethan 


Antibiotics are the 
I but their evaluation 
used as supportive therapy 
Murphy has recently recommended 
Hodgkin’s disease (14) 

ACTH and adrenal steroids show 
any agent in the series, but tl atio of 
impressive. In the 


have been taken into consideration : 


factors 
tion or complete absence of clinical evi 
effect of the drug on the blood picture 
response 
Colchicines also show 
good to fair response is fair, but 
in other reviews of Hodgkin's disease (7, 13, 21) 
hhoramides hi; 


Myleran, phenylbutazone, and phos] 
remission rates of the remaining agents in Table I, bu 
of patients treated is limited. Several miscellaneous 


in an earlier study (18) show some promise of larger 


the chemotherapeutic management of Hodgkin’s diseas 
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The Effectiveness of Amphotericin B as an Antifungal Agent 
in Conjunction With Tetracycline. Semmh, A. R., Groel, | 
and Kroeger, W. H. Antibiot. Med. & Clin. Ther. 6:653 (1959 
The overgrowth of Candida albicans in the intestinal t1 { 1! 
therapy with tetracycline has been oiven tent 
Nystatin has gained acceptance as an antitung il agent in co { 
witl icyvcline thet DV, but its extremely bitter taste il | 
aqueous stability has limited its usefulness Amphotericin B 
been found to have antifungal activity and to be practically t 
as well as stable in aqueous media. Consequently, the autho t 
the potential value of combining amphotericin with tetrac ul 

ill, 128 adult healthy subjects were used in several st 
In the first study, 250 mg. tetracycline phosphate compl 
were given to all subjects 4 times a d for 7 days Subs¢ ; 
tetracycline was continued at the ame dosage level for n addit 
7 days and amphotericin B was given concurrently at d e1 
of 2.5:1 to 20:1 \fter six days, the average per cent red 
C.a ms colonies in the stool specimens varied from 65 per cent 
to 99 per cent for the dosage ratios employed, with no 
relationship between the dosage of amphotericin and the pet 
reductio1 lhe authors selected the 5:1 ratio for further stud ! 
confirmed its effectiveness. In other studies with this ratio, it 
found that amphotericin B did not interfere with the absorpt I 
tetrac ycline, to! erum levels were obtained comparabl to 
obtained without the presence of amphotericin B. It was also found 
that there was little or no intestinal absorption of amphoteric 
letectable serum levels of this compound were found 

No evidence of temic toxicity or complaints of gastrointestinal 
listurbances were noted in any of the subject 

The authors concluded that amphotericin B may b 
with tetracycline in a ratio of 1:5 as a safe and effective antifu 
agent to prevent the overgrowth of C. albicans in patients re 
extended therapy with tetracycline. In addition, amphotericin B 
tasteless and stable in aqueous media and, thus, lends itself to for 
tion into aqueous suspensions in com) is 

(30) 
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The Formulation of Coal Tar Ointments. 
C. Ame fumer 73:37 Sent 
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Treatment of Pediatric Infections With Triacetyloleando- 
mycin. Ripberger, F. M., Jr., Anderson, R. H., and Palmer, R 


Antibiot. Med. & Clin. 1er. (1959). Triacetylolea: 
as compared with oleandomycin, has been shown 
complete systemic absorption with consequently highet 
rastrointestinal intol 


rapid blood concentrations and less 

addition, it is practically tasteless and poorly soluble in disti 

but is readily soluble in acid solutions, such as gastric jut 
The authors undertook a study of the effectiveness of 

oleandomycin 11 ie treatment of 

patients, 182 of whom were suffering from respiratory infecti 

15, with soft u intections Th dosage employed I 


small infants 1 5 a day for 
patients included in the study 

younger patients and capsules for th who were 
was continued for a period of from 3 to 10 days in 
patients. One infant received 1 nt, with an event 
34 days. 

Cultures were 
started In 35 per 
were resistant 
cultures wet 
streptococci al 

Following a sing 


le course o 
re cured, and 9.5 per cent wer¢ 
whom cures were achieved, 
within 24 to 48 hours 
Lepeat cultures 
30 days after the fir 
found that were re 
infective organism or other r« int strait However, it 
37 patients in whom resistant bacteria had persisted, 
had been achieved with improvement in 4 others. This 
the authors to conclude iat tl acterial susceptibility 
be considered an infallible guide to treatment 
In only 6 per cent of the patients treated were thet 


effects consisting of looseness of the stool. 
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A Study of the Response of Diabetics to Tolbutamide Ther- 
apy. DeLawter, D. E., Moss, J. M., Tyroler, 5., 


in 1 ¢ inary, | J 
J. A. M. A. 171:1786 up of 200 nonketotic patients 
with diabetes mellitus w ser\ veral months up to a period 
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The Effectiveness of a Multiple Antigen for Immunization 
Against Poliomyelitis, Diphtheria, Pertussis, and Tetanus. Bar 
rett, C. D., Jr., Timm, E. A., Molner, J. G., Wilner, B. | 


M. F., and McLean, I. W., Jr Im. J. Pub. Health 49:644 


\ new multiple antiger ntaining poliomyelitis v 


cll 


with diphtheria and tetanus toxoids and pertussis 


tu l Vvacell 


uated for antibody formation potential in infants 


desirability of using such a combined preparation has been 
\ group of 224 infants and children completed 


series of injections and 104 received booster injections 

6 months of age ived . ionthly injections 
re recely d ionthly inj tions 

injections we 1 abor 8 months later 

The fourth dose unger infants great 
seroimmunological response and brought theit 
in line with those obtained in older children with only 

booster dose was found be extraordinarily eff 


1e antibody form: ! his uniformly high re 


bpooste ‘urred regard the age at whi! 


antibody 
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ungful 
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series of injections 
No clinical reactions of 
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A Method for the Determination of Low Concentrations of 
Antibacterials After Contact With Bacteria. Beck: 
Patki, S. J., and Robinson, A. | !. Pharm. PI 
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) \ method is described for the quantitative 
certain antibacterial agents from bacterial cells and bacteri 
thus eliminating interferences for ultra-violet spectrophotor 
of the agent. 

The general procedure was carried out as follows 
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information for the benefit of tl racticing pharmacist 
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filed following tl 
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A Contribution to Western Pennsylvania Pharmacy. 
Reif and Thelma C. Reif. 416 pp. University of 


Press, Pittsburgh, Pa. Price: $6.00 


This meticulous | 


versity of Pittsburg! history also of 
in the area surrounding that western Pennsylvania cit From the 


founding of the school in 1878 ; he Pittsburgh College of Pharmacy 


utilizing space in the Western University of Pennsylvania throug] 


the merging of the o College Pharmacy with the Pittsburgh 
College of Pharmacy a1 |, finally, ) oh the merger ot the Pittsburgh 
College of Pharmacy with the University of Pittsburgh, the pages of 
his treatise (even the pages are ti red h pharmaceutical sym 
bols ) are replete vitl his al cuments, programs, f 


and biographies, pictures and prints, alumni lists, and 


everything that entered into an hase of the progress of 
prising teaching institution 

he authors and compilers of this painstaking 

of the College from 1945 to 1958 and his wife 
credit for producing this volt described so 


icket as a labor of 


Organic Syntheses, Vol. 39. 
John Wiley and §S 


Price: $4.00 


Volume 39 of this annual work is composed 


tic of the previous ed ! i this extremely 
thirty-one rigorously « 

synthetic procedures 
metallo organic thr 
pounds are included hirty-four pag 
tive for volumes 30 inch Phe y of 
known it would be superfluous and inadequate to a 
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Medieval and Rennaissance Medicine. Benjamin 


x11 -++ 843 pp. Philosophical Library, Inc., 15 ] 
New York 16, N. Y., 1959. Price: $10.00 


References to medicine, medical practices, and medical 
tioners in the Middle \ges were scattered and hard to cent 
the advent of this book. Now, the historian, the student. the pl 
ize this volume to determin«s 


anyone who has interest—may util 


ibout medicine in those dark ages 

The subject m: r is treated in a number of ways 
most interesting he various fields of medicine (and sur 
then practiced are discussed ; medical practices in the parts 
known world are described: the scope and the influence of 


] 


of medical learning are outlined: and there are sections d 


the influence on medicine of the several religions then in vogu 
of surgery ; edication are graphically described, and 
biographical sl hes of the physicians, scientists, and any 
in any way, contributed to the healing arts in the Middle 

\ lengthy and detailed reference schedule gives the 

any other documents to be used for supplementary ri 

extensive index makes possible quick reference to subject 

Historical works have the possibility of becoming du 

decidedly not the cass wit this worl 
tells the immediate story 
next point. There 
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Nutrition and Atherosclerosis. |] Y Katz, J. St 


Pick. pp Febiger, Philadelphi 


Price: 


ition of the coml 


» authors to present i bbreviated fashion 
same time, a comprehensive picture of the present statu 
atherosclerosis ing th ict only too 


sclerosis and its associate, hypertension, represent t 


morbidity and mortalit) lucing conditions 
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New \ 


nolop 


> 
lanuary 1960 
today the s¢ author \ Wm! I ¢ tne more outstal ing concepts 
of the research on these conditi concise and le indable 
manner, 
1 
[he maior portions of this book are devoted to the topic of the 
nutritional aspect ot the probiet pldennolog1 nding on a 
world-wide scope are indi ited ihe role ot cholesterol, experimental 
in separate sectiol It eacn i Driet histori SKeT precedes 
] } } ran ] t1 
the recent evidence on the subiec it nal chapter, the prophylacti 
ind therapeutic appr hes currently in vogue are described 
This is an @xce t. ¢ to-re | na understand coverage of the 
avaliable intormation on a comple nd important cise e condition 
It is the type of book that the pharmacist, physician, ot 1siness man 
anpr nd hich he car onversatio l knowledge 
can appreciate a val i conversa | 
of the atheros« erotn ituation fror reading Che individua il ré 
search at the same time n reter to its bibliograpl for a ready 
ource ot literature pert ning to hi Investigations 
lnomas H. F. Suirn 
tr 
Page. 
x + 316 pp. Academic Press, Inc., MMMMWork 3, N. Y., 1959. 
Price: $9.50 
Ispiaying once al trie myenu ind initiative nave 
Isp! 
col ined to make him one of the most renowned contributors to our 
nowiledge ot a erosclerosis, Page, in this Ook, Ofte 1 unicue 
| ¢ +1 1! 
and unexplored apy ach te he problet 
he pioneered with his effort Vy inviting researche! whose primary 
interests lay in correlated discipline His logic concluded that ampl 
investigations otf lipid cholesterol metabolism, blood pressure nad 
1¢ ‘ as ‘ 
nutritional factors were 1n progr ind sufficient publications on these 
hy] \\y hy; nel sal 
topics were ava vie With this me f and subse uel publication 
} pu 101 
of the book herein described, he has focused attention on additional 
wnt rtant ncerpt md muitan ] mit t ] rt 11 
COTICE \ a ew group o! 
physiologist sical chet s, morphologists, and enzy 
tmummegists into the field of atherosclerosis research. 
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The emphasis in this book is placed on the functional problems 
occurring at the molecular level which approach is, unfortunately, 
common enough in today’s research. 

Intriguing concepts of collagen structure and function and 
significance of blood clot formation mechanisms and fibrinolysis a 
approach to the pathogenesis of atherosclerosis is considered 


elaborated 


\lthough the title of this book appears formidable and per! 


of relatively minor interest to investigators of atherosclerotic 


p 
lems, it is an unforgivable mistake for them to neglect to examine 


if 


profound information contained within its covers. No scient 
minded individual can read this work and fail to gain some new 
sight into solving a phase of the profound problem of atherosclero 
now facing mankind. 


Tuomas H., F. 
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what price 
for a life? 


There can be no price tag 
on a human life. Yet the 
dollars you give to conquer 
cancer may help save 
not one, but a thousand 
lives. Cancer threatens _ 
all of us. Give generously. 


Guard your family— 
fight cancer with a 
checkup and a check 
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